Preclinical safety evaluation of inhaled cyclosporine in propylene glycol.
Cyclosporine inhalation solution has the potential to improve outcomes following lung transplantation by delivering high concentrations of an immunosuppressant directly to the allograft while minimizing systemic drug exposure and associated toxicity. The objective of these studies was to evaluate the potential toxicity of aerosolized cyclosporine formulated in propylene glycol when given by inhalation route to rats and dogs for 28 days. Sprague-Dawley rats received total inhaled doses of 0 (air), 0 (vehicle, propylene glycol), 7.4, 24.3, and 53.9 mg cyclosporine/kg/day. In a separate study, beagle dogs were exposed to 0, 4.4, 7.7, and 9.7 mg cyclosporine/kg/day. Endpoints used to evaluate potential toxicity of inhaled cyclosporine were clinical observations, body weight, food consumption, respiratory functions, toxicokinetics, and clinical/anatomic pathology. Daily administration of aerosolized cyclosporine did not result in observable accumulation of cyclosporine in blood or lung tissue. Toxicokinetic analysis from the rat study showed that the exposure of cyclosporine was approximately 18 times higher in the lung tissue compared to the blood. Systemic effects were consistent with those known for cyclosporine. There was no unexpected systemic toxicity or clinically limiting local respiratory toxicity associated with inhalation exposure to cyclosporine inhalation solution at exposures up to 2.7 times the maximum human exposure in either rats or dogs. There were no respiratory or systemic effects of high doses of propylene glycol relative to air controls. These preclinical studies demonstrate the safety of aerosolized cyclosporine in propylene glycol and support its continued clinical investigation in patients undergoing allogeneic lung transplantation.